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INTRODUCTION 

This is the 2011 Annual Service Reliability Report ("Report") of the Kaua'i Island Utility 
Cooperative ("KlUC"). The Report contains a five-year history of standard industry 
reliability indices in order to depict the quality of electrical service provided to the 
cooperative consumer/member. These reliability indices are calculated using the data 
from all sustained (i.e. one minute or longer) system interruptions. 

If data normalization is required, it is done using the guidelines specified in the report 
entitled, "Methodology for Determining Reliability Indices for HECO Utilities," dated 
December 1990. That report indicates that normalization is allov /̂ed for "abnormal" 
situations such as hurricane, tsunami, earthquake, flood, catastrophic equipment failure, 
and single outages that cascade into a loss of load greater than 10% of the system 
peak. Such normalizations are made because good engineering design - while 
accounting for safety, reliability, utility industry standards, and economics - cannot and 
should not always account for catastrophic events. 

The Report also contains a detailed breakdown of interruption causes, which is used to 
determine steps to be taken to prevent recurrence of such interruptions. 
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DEFINITION OF TERMS 

CUSTOMER INTERRUPTION 
One interruption of one customer. Interruptions to customers at their request 
(e.g. customer maintenance) are not considered. 

INTERRUPTION 
The loss of service to one or more consumers and is a result of one or more 
component outages. 

INTERRUPTION DURATION 
The period from the initiation of an interruption to a consumer until service has 
been restored to that consumer. 

MOMENTARY INTERRUPTION 
An interruption that has duration limited to the period required to restore service 
by automatic or supervisory-controlled switching operations or by manual 
switching at locations where an operator is immediately available. Such 
switching operations must be completed in a specific time not to exceed one 
minute. 

SUSTAINED INTERRUPTION 
Any interruption not classified as a momentary interruption (i.e. greater than one 
minute in duration). Only this type of interruption is included in the reliability 
indices within this report. 

RELIABILITY INDICES 
Measurements used to indicate electrical service reliability. The indices used in 
this report conform to Institute of Electrical and Electronics Engineers (IEEE) 
standards. Four indices that convey a meaningful representation of the level of 
reliability were selected and are presented in this report. These reliability indices 
are as follows: 

1. AVERAGE SERVICE AVAILABILITY (ASA) 
Total customer hours actually served as a percentage of total customer hours 
possible during the year. This indicates the extent to which electrical service was 
available to all customers. This index has been commonly referred to as the 
"Index of Reliability." 

2. CUSTOMER AVERAGE INTERRUPTION DURATION INDEX (CAIDI) 
The interruption duration per customer interrupted during the year. This index 
indicates the average duration of an interruption for those customers affected by 
a sustained interruption. 
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3. SYSTEM AVERAGE INTERRUPTION DURATION INDEX (SAIDI) 
The interruption duration per customer served during the year. This index 
indicates the average interruption time experienced by all customers serviced on 
the system. 

4. SYSTEM AVERAGE INTERRUPTION FREQUENCY INDEX (SAIFI) 
The number of customer interruptions per customer served during the year. This 
index indicates the average number of sustained interruptions experienced by all 
customers serviced on the system. 

The reliability indices are related to each other in a few ways. For example, the 
product of CAIDI and SAIFI is SAIDI. SAIDI can then be used to find ASA, since 
SAIDI represents the time during a period without service, while ASA represents 
the percent of time during that same period with service. The reliability indices 
can be thought of more simply as: 
1. The percent of time electrical service is available (ASA) 
2. The amount of time electrical service is NOT available (SAIDI) 
3. How long an interruption lasts (CAIDI) 
4. How often an interruption occurs (SAIFI) 
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System Peak, MW 

Customers, # 

ASA, % 

SAIR,# 

CAIDI, minutes 

SAIDI, minutes 

2007 

77.75 

35,207 

99.961 

8.43 

24.35 

205.15 

2008 

74.27 

35,713 

99.983 

4.45 

19.84 

88.18 

2009 

75.41 

36,004 

99.983 

6.17 

14.63 

90.28 

2010 

76.54 

36,113 

99.980 

4.76 

20.74 

98.72 

2011 

72.05 

36,222 

99.976 

5.80 

21.53 

124.97 

Notes: 
None of the above data has been normalized. 
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Fig. 1: ASA (higher is better) 
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Figure 1 shows the Average System Availability (ASA) for the past five years. The 2011 
ASA of 99.976% is slightly lower than the previous three years of the five-year period 
and equals the five-year average of 99.977%. 

Fig. 2: SAIFI (lower is better) 

2007 2008 2009 2010 2011 
Figure 2 shows the System Average Interruption Frequency Index (SAIFI) for the past 
five years. The 2011 SAIFI of 5.80 was third best of the five-year period and slightly 
better than the five-year average of 5.92. 



Fig. 3: CAIDI (lower is better) 
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Figure 3 shows the Customer Average Interruption Duration Index (CAIDI) for the past 
five years. The 2011 CAIDI of 21.53 was slightly higher than the five-year average of 
20.22. 

Fig. 4: SAIDI (lower is better) 

2007 2008 2009 2010 2011 

Figure 4 shows the System Average Interruption Duration Index (SAIDI) for the past five 
years. The 2011 SAIDI of 124.97 increased over the previous three years of the five-
year and is slightly higher than the five-year average of 121.46. 
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2011 KlUC SUSTAINED INTERRUPTION CAUSES 

In the following figures and tables, the most recent year's sustained interruption causes 
are examined. Interruptions can be broken down many ways, but we will focus on two 
areas: causes by frequency (what caused the most interruptions), and causes by 
magnitude (what caused the most severe interruptions). 

Fig. 5: Sustained Interruptions by Frequency 
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Figure 5 shows the breakdown by frequency. The leading cause of outages was "Power 
Supply" confined within KlUC. An example of this is generating unit problems that result 
in a reduction of output, causing an under frequency load shed. Causing the second 
most interruptions was "Other" - persons or equipment not related to or owned by 
KlUC. Examples include auto accidents that contact utility poles or wires, non-KlUC 
contractors such as construction crews that dig into underground cables or tree 
trimmers that contact overhead wires, and trees that contact wires due to overgrowth. A 
close third was "Acts of Nature" - interruptions caused by high winds, floods, storms, 
etc. The fourth leading cause of interruptions was "Distribution" - failure or malfunction 
of distribution equipment including cables, fuses, insulators, poles, and transformers; 
and the fifth (or least) and final cause of interruptions was "Transmission" - failure or 
malfunction of transmission equipment including insulators, large transformers, lightning 
arresters, and switches. 
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Fig. 6: Sustained Interruptions by Magnitude 

E Power Supply 
23% 

r>. .. . y 
Distribution/ 

19% 

" ^ ^ ~ - ~ — Z '̂ ^̂ ^̂ ^̂ ^̂ H ̂ ^^^^^^^^^^^^^^^^^^^ 

n Transmission 
11% 

^ - - ^ H Acts of 
Nature 
26% 

Figure 6 shows the breakdown by magnitude. The same descriptions and examples 
that were described following Figure 5 apply also for Figure 6. The causes of severe 
interruptions, in order from most to least, were "Acts of Nature," "Power Supply," 
"Other," "Distribution", and "Transmission". 
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